Control of glomerular filtration rate by circulating angiotensin II.
Previous studies from our laboratory have provided evidence that the renin-angiotensin system plays an important role in controlling glomerular filtration rate (GFR) through an efferent arteriolar vasoconstrictor mechanism; however, the relative importance of circulating versus intrarenally formed angiotensin II (ANG II) in this control has not been determined. In the present study, the role of circulating ANG II in regulating GFR during reduced renal artery pressure (RAP) was examined in sodium-depleted dogs. After 90 min of infusion of the angiotensin-converting enzyme inhibitor SQ 14225, which presumably inhibited formation of both circulating and intrarenal ANG II, reduction of RAP to 81 +/- 2 mmHg resulted in marked decreases in GFR, filtration fraction (FF), and calculated efferent arteriolar resistance (RE), whereas renal blood flow (RBF) was maintained approximately 40% above initial control levels determined before SQ 14225 infusion. Replacement of circulating ANG II during SQ 14225 infusion, by intravenous infusion of ANG II at rates that decreased RBF to control levels, increased GFR, FF, and RE to levels not significantly different from control while RAP was maintained constant by aortic constriction. These observations suggest that circulating ANG II plays an important role in regulating RE and GFR during reductions in RAP. The importance of intrarenally formed ANG II in controlling GFR remains to be determined.